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2\ The chelating composition of claim 1 in combination with fertilizer or fertilizer 
adahwes. 

20 } 3. A fertilizer comprising jHe chelating composition of claim 1 for application to soils, 



C j <L/ seeds or plants 

r 



4. The fertilizer of claim 3 whereuisaid fertilizer is a non-phosphate fertilizer. 

5. The fertilizer of claim 3 wherein^aid fertilizer is a phosphorus containing fertilizer. 



6. A methocWbr making a modified iminodisaccinic acid comprising: 
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mixing togkher an acid anhydride or lactone with a fi rst polyfu nctional amine and 
allowing said rifcxture to react to form an amide; 

adding to said amid^ a secondj^ol yfiinctional amine, m aleic anhydride or acid salt, 
and water and allowingsjsaid mixture to react in said water to form said modified 
iminodisuccinic acid. 



10 



15 



.The method of claim 6 wherein said modified iminodisuccinic acid has one of the 
zing formulas: 
(a) 



(b) 




X-0-OC-C--N^C-CO-0-X 
/ \ 
„NOC-C C-CONCJl. 



20 



X-O-OG^C-NScC-CO-O-X 
X-O-OC-C ^-CONCR 
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8. The method of claim 6 wherein said anhydride is maleic anhydride and said first 
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polyfunctional amine is ethanol amine and said second polyfi^^^^aminejs NH3 and 
said iminodisuccinic acid is comprised of 2, 2-amino N,N-diethanolsuccinic amide. 



9. The method of claim 6 where, instead of adding to the amide a sec ond polyfunctional 
5 amine, an acid anhydride and Me(OH) and R-NH2, where R is hydroxyl, is added to the 
amide and allowed to react to form an amino acid Me salt of the amide, which in said 
water will become a modified iminodisuccinic acid. 



10. The method of claim 6 wherein said anhydride or lactone is selected from the group 
10 consisting of: maleic anhydride; and said first and second polyfunctional amines are 
selected from the group consisting of difunctional amines selected from the group 
consisting of organic diamines, hydroxylamines, polyamines, poly hydroxylamines, acid 
amines, and mixtures thereof. 



15 rk The synthesis of compounds comprising at least one poly functional substitution on 
iminbdisuccinic acid having the following formula; 



20 



R 

Co 

X^-OC-C--N--C-CO-0-X 
7 \ 
RC„N()C-C\ C-CONCnR 



25 
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whe^e X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a 
nonbonded\air of electrons, wherein said synthesis comprises the steps of: 

(a) addinglm acid anhydride or lactone to a first polyfunctional amine, and 
allowing same to react to form a N-polyfunctional acid common name amide; and 

(b) adding water, IWe(OH), and a second polyfunctional amine to said N- 
polyfunctional acid commok name amide and allowing same to react to form an 
imino di N- polyfunctional acid\ommon name amide. 



10 The compounds synthesized in claim 1 1 used as fertilizer additives. 

13. The/compounds synthesized in claim 11 used as chelating agents in concentrations 
of l/10 a t<Hp6rt, where a is less then 10, or 1 .0 x 10' 9 Molar to 3Molar. 

14. The compoundsXclaim 1 1 used for application to soils, seed, or plants. 




15 



15. The synthesis\f compounds comprising at least one poly functional substitution on 
iminodisuccinic acid ha\ing the following formula: 
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R 

Cn 

r O-OC-C--N--C-CO-0-X 
/ \ 
X-O-QC-C C-CONCnR 



where X is H, alkali, aSlkaline earth, ammonium-substituted radical, 
ammonium or transition metal Wts, n is.l to 10, R is a lewis base capable of 
donating a nonbonded pair of electrons, and Me is selected from the alkali metals, 
10 wherein said synthesis comprises the steps of: 

(a) adding an acid anhydride on lactone to a first polyfiinctional amine, and 
allowing same to react to form a N-Vpolyfunctional acid common name amide; and 

(b) adding to said N- polyfimctiorfal acid common name amide, water, a second 
polyfiinctional amine, an acid anhydrid^or lactone, a Me (OH), and allowing same 

15 to react to form said compounds. 



16. The compounds synthesized in claim 1 5 used as fertilizer additives. 



17. The compounds synfhesized in claim 15 used as chelating agents in concentrations 
20 of 1/10° t<^l-parCwHere a is less then 10, or 1 .0 x 10" 9 Molar to 3Molar. 
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18. The compounds in dlaim 15oise4 for application to soils, seed, or plants. 

l*>s^The synthesis of compounds comprising at least one poly functional substitution on 
\ iminoSisuccinic acid having the following formula: 



X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CO-O-X 



10 where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 

transition metal salts;, where n is 1 to 10\where R is a Lewis base capable of 
donating a nonbonded pair of electrons, whereXsaid synthesis comprises the steps 
of: 

adding maleic anhydride or malic acid to Me (OH) + pofyfunctional amine + water, 
15 and allowing same to react to form the N, N-disuccinicamino\functional group). 



20. The compounds synthesized in claim 19 used as fertilizer additives. 



21. The combounds\yntheMzed in claim 19 used as chelating agents in concentrations 
20 of l/10 a to 1 par^wjrere.a is less than 10, or, or 1 .0 x 10" 9 Molar to 3Molar. 



# 
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19 used for application to soils, seed, or plants. 



t3. The synthesis of compounds comprising at least one poly functional substitution on 
lodisuccinic acid having the following formula; 



10 



15 



20 



X-O-OC-C-N-C-CO-O-X 

/ \ 

RCNOC-C C-CONCoR 



where X is H. alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal\salts; where n is 1 to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electrons; wherein said synthesis comprises the steps 
of: 

(a) adding acid anhydride or lactone to a first polyfunctional amine and allowing 
same to react to form a N- polyfunctional acid common name amide; 

(b) adding to said N- pVyfunctional acid common name amide, water + 
ammonia + Me(OH), and allowing same to react to form an N,N- amino 
polyfunctional acid common name ayiide. 

f\ 

24. The compounds synthesized in claim 23 used as fertilizer additives. 



# 
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25. \Tj*e compounds synthesized in claim 23 used as chelating agents in 
concentral/ons\of 1/1 0 a to lpart, where a is less then 10, or 1 .0 x lO'Molar to 3Molar. 



5 26. 



The compounds in claim 23 used for application to soils, seed, or plants. 



The synthesis of compounds comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula: 



10 



X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CONCR 



where X ma^be H, alkali, alkaline earth, ammonium-substituted radical, ammonium 
15 or transition mW; where n may be 1 to 10; where R may be a lewis base capable of 

donating a nonbo\ded pair of electrons; wherein said synthesis comprises the steps 
of: 

(a) adding an acidNanhydride or lactone to a first polyfunctional amine and 
allowing same to react to rVm an N- polyfunctional acid common name amide; 
20 (b) adding to said N- polyfunctional acid common name amide, water, ammonia 

+ maleic anhydride or maleic acid (sW) and allowing same to react to form said 
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V 

compounds. 



28, The compounds synthesized in claim 27 used as fertilizer additives. 

5 29. ThAompounds synthesized in claim 27 used as chelating agents in concentrations of 
ll/lOV to y5art, where a is less then 10, or 1.0 x 10" 9 Molar to 3Molar. 

30. The compounds in claim 27 used for application to soils, seed, or plants. 



10 3 1\ The use of iminodisuccinic acid having the following formula 




15 where X is H, alkali>^kaline earth, ammonium-substituted radical, ammonium or 

transition metal salt. 



32. The iminodisuccinic acid oAclaW31 used as a fertilizer additive. 



20 33. The iminodisuccimc/acicta 
1/1 0 a to lpart, where a is less 



daim 3 1 used as a chelating agent in concentrations of 
gj< 10, or 1.0 x 10" 9 Molar to 3Molar 32. 
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34. The immoAccimcWd of claim 3 1 used for application to soils, seed, or plants. 



35. Nonpho 



additives comprising Iminodisuccinates. 



